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Publication Title: 

IMAGE FORMATION DEVICE AND METHOD 



Abstract: 

Abstract of JP1 1205596 

PROBLEM TO BE SOLVED: To avoid changes in contrast due to character 
attribute settings includ ing a type face, a character size, a stroke number and 
character modification, by converting binary image data to multi-valued image 
data depending on an inferred printing density. SOLUTION: The number of black 
or white picture elements present inside divided plural blocks into which 
generated raster image data are divided is detected, and the number of the 
picture elements and a threshold value are compared for the respective blocks 
so that the number of blocks provided with the number of the black or white 
picture elements equal to or more than the threshold value is calculated. Then, 
the block number and the printing density are related as a qualitative rule, degree 
of belonging to a set of the printing density is led out from a degree that the block 
number belongs to a prescribed set based on the above rule and the printing 
density Is inferred based on the led-out degree. Then, depending on the inferred 
printing density, the binary image data are converted to multi-valued image data. 
In this device, an image generation processing program is stored in a ROM 213 
and executed by a CPU 212. 
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St, 

v^-cmifee[j^riis^ftii^-ri.iti^*at 

v^T, KffB:^D y^'SC<^M^iS2:S:aj-rSja^JS»ai* 

[tas^jge] BuiBS-&#ffi#a{4. HiiiBStffi^tifcT' 



] BuiBS^atii^afi, HfriB^'D 9m.<r> 
ms.tfziimM.mmz x o mimm^^i^if>i> ^ t Sr 

a, 

Its t -r -2. M*Ji 8 umcommmmMm., 

[»*Ji 1 0 1 mmmzmmmi^nommm^-m: 

izts^^x. 

ISiE'lt $ iXJt> N":? - y 7-'- CO 2 ffl 7 X - v-'t - 

smiii^nfzmtrzii&<r>mmm.t t^v^ffitsriuiB* 
isibKtoiK*, mzL^^^mxtcomttziiBcmmm 

tmta^ttfzy'u -y^WLh Ep^jiiKt Sr^ltW^rSIBiji: 
l^ijtc L/i*>'o X , HulB:^D -y i?' (Om^m^cr>M'^i.z 

M«mSix/cm)iBEP*?«Scom-&l;a^Sig-^v^tc»-:? 

V ^xmm^mmirmm t . 

mmm^iifzm'Wim^z^ o 2mmmT-i^ sr^ttM^ 

[000 1] 

u:fTmizm-t?>, 

[0002] 

(t^cOfi^Wl 132 3<4«e*<OHf|iJ^^SiOm2r^ 

■tyn-yi^mX'h^. [a24(4:^xhrjyb°i-^'tcj: 

[0003] MiSffM^StJ itXT^X h av-t^ j.-^' 1 
afi:, RS- 2 3 2C-<^-fey hOJi:?X^t'07°t7hn 

[ 0 0 0 4 ] ih;^ h 3 >- 1 A-:^ 1 a*«pBfi|Jg^gtC 
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[00 0 5] ^ZX\ H^Xhr?yh°^-^ 1 afi, 

mr^h (xr>/rs 1001). 
[0006] m^^- Yim^Ltzmm^i^mzn 

i^Srfi^L (XT^yrs 1 00 2) . =JB^iWn-th 
h^^Srlltf-rS (Xx-yrs 10 0 3) . 

[ 0 0 0 7 ] LT. en^iiigiois^, mm^^. -X¥ 
•yrs 1 0 04 ) , mmm<7yfzib<r>^-i^id^ifim'j 

MSc-rS (Xr>yrs 1 00 5). 
[00 08] 02 5{±X7"yrSl 0 04tCfctt-S.'<- 

^_v.yh<OlS^. 7-'Jyhg|5i!c^ri:-<7)E|T^^^^?- 

^T3 (Xx-yT-S 110 1). 

[00 09] CcO'<.->''7*-Vyh'fffg{;J;0. 
(mXn) XkH yhC07>r-V>yh«^i;L, 

* - V -y b imLi^-tmvh •& . 

[0010] WM7'-^'S:tS«W^3ta6c0Bil^=e U 4 
0 0 aJi. mb -y biOf-^A^o^l. 1 J^'fflSr«-fiO 
«fgS^2r*LTV^-i,. 1212 7{41Ii«-Xt'JF*I<7)mb' y 

y 4 0 0 a<50T F U-X^tfii: EP^o^r—>. 3 yt coif *t 

[0011] ortc. B;^mz^m^^X^-^ V hSrSJR 

r S 1 1 0 2 ) , Zcr>-X^^z -y hi7)afKlc j; 0 . MfilJg 
{£^S«:t y h' R O M ^ izlziim $ ilT V ^ ^ ^ -v 5 
i5'iJ'7;)-yhROIV120 Sat. ffiffl-f^X^-^T"/!^ 
7 jr y h <> L < 14 1' «y h -7 -y r<?5SiJ "9 ^ T x-T'yU?: -b 
■yh-ri.. i^, 7*yhROM205ai:L-r{4, 
h y >y x', I C;&- b"^i:'<^?hgi5|eiiSliST'S>-^T h i. 

[0012] «ffl-ri.:SC^-b y h$ri5^L./if*. EP^^li 
S5rli^-r'& (Xr- yrs 110 3). dcOEp^faSfg 

S(c J: 0 , mmB^WM. ±.m i.tm^^ t y 4 o o 



[ 0 0 1 3 ] -e LT. 3i:*7-'-^^tB3^t>5:*^'^. :5c* 

-b y -xmm^£^^'^^^. mwrM<r>fz 

ih<^f~i'^%mth (Xir yrS 1 1 04 ) . 
[0014] mW^WiMWit. t^^^tU^X^-^ '•/ h<0 
m^^^XT-^Mz'^'oX . ^-thfifz:SC^^-Y<ri-X 
^>^•^'-y7'-^'^#BSL. B«^ty4 0 0aJC7X 

5) . 

[00 151 ^x^4:>i—^/^—^<n^Ej^m~rLtzm 

im^^mM. :siy=Jyayvn~yt,zmm.^tiX\^h 

MPu 1 2 aA.^ mmm^<mm'&v^^hy°'jyvm 
hmm.nmw^m^i3mm^ix. iiift;^* y 4 o o acT) 

4iJ^i»SrC PU 2 0 2 a j; y 3y 3 0 0 

[00 16] ;><^:ynybn-^3 0 0 a{4. 7K¥^* 

X . ^: y 4 0 0 a«0 1 *¥^iBlftffl^t}i-<Or-^ 

S:F I FO;Xty 50 Oa^teilL, FIFO^^ys 
0 0 acOr— ^'$:>'7 hUi/X:? 6 0 0 aT'^s°7^/U>- 
y T;P^-ri.THl'X©JfflliJj;t^^'>f s y^^mm^rff 

O o 

[0017] >'7M/vX^600 acOlll:'3{43fei®^- 
>y h 8 a tclEIS^/iT I U— rSr^p|$-fr 
46cOb— 0 . l^-- riBiftlllK} 7 a t=lKiM 

[0018] 1212 8(41^— 9-'IE»)IllSS7 a<Dfl||ig2:*-r 
ro-y^'ia-C'fcS. P-ifiE«lllIK7a{4, U-— 9^ 
m-^t::J:-^T^*^— f 80 1 a$-:ty/:+7^J1S|l-r 
SX-f >yf-yniISS7 0 6 a^:, ^(*:^-^'8 0 1 a 
t03ttiJ:tl* ^r-rJ-f^ 7 ^ Nr-f :t- H 8 0 2 a^^/^CO 

3feai:'j«iiiJ5-«jai-rs«:ft<03E»«!aillIif&7 0 1 a , 
^^.m^iiU-^'8 o i aA<^s*TL-(:v^s^tc-9-yry y 

yL. MjkTLTV%Si§-^t7}^-;PH$i|P§ix|,-i?-yry 

yy^m7 02 ab. ^yyj y^mni o 2 a<7)aj:>3 

i:SJPm]EV r e f i:(7)ii^M»^^T^M®CSI7 0 3 a 

t , M»i§7 0 3 a^omi^tcao^^Tiif^a^i^-rs 

m&^7 0 4 a i: . plS§s7 0 4 aCOfK^fitCffi-zJV^T 
ifiSlftU— r 8 0 1 a<7)^— riB«l^iigS-$iJWS^»fE 
$i|ffllh7yi^'X^'7 0 5 ai;*>^>^-I.APC (Auto Pow 
er Control) iHlMSrMjSf -S. C*ttZJ:0> StCffmM 

[ 0 0 1 9 ] 02 9\.immmim.^<7)^mfim^i:7r^^ 

mX'hh. -y h 8 a CieiS$*t>t^^f*:U— !f 

80 1 a*>^>ffi5*§it-g.^— f*«4. rjy^-^-^yX 
13 0 1 aiJ^y^v-y y Fy;{f/H^yXl 3 o 2 as^a 
iSL/c^, HllS^BiM 13 0 3 ac^fl||ftj5 
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[00201 mte^Sai 303 a<7)(i(6j5 

yxmzx-^xm^tii 1 4 aLcrmm±izmm.^ti. mm. 

[0021] § fete, ^^^ycnifti^mz^i y- 
1 3 0 6 a*JE|g$it-Ci5 0 . U-^^^ t'-i^^iajS 

[00221 h'-A<^aiS9 a(7)ytiiit^miiim^■ii. * 

[00231 ^LX. iMLtzioizyi^^mmmnizm 

[0024] 

mim&msx'imTizmfu^mt-h o , -e<7)2Scii*> 
sa$n-ci.^fw. -t^ij-h. mmmm.i&m.izii\,^xm^ 

^:Z^'S:f(imLX:^tb.. *^<0»»*E>-9-^X. Mit, 
th. Z.ix\i, AWicr>mM,cr)mtnmzmm-hi:><r>X' 

t'xn. zjyhy:^ht<^'0<yk-oXL^^. 

[0 0 2 5] tfz. mi>zm\'^y-( y^m^^6mwisj:i/ 

[ 0 0 2 6 1 -eCl-C^ *^BJ{±. ^t^-t-^ X\ a 

^^mmj: t'co-x^mitm^m^zx ^ayy-yxy- 

[0027] 

^f(m<^mmmnzsm<^mtm^msii. mmm 
izmmm^rrt ^mmmm.^miz^\'^x , j-^^-y^" 
-^'Srteis-rsfB'^^iat, mtt'^^ixfzj-^s'-y^- 

rJ'cO 2 ffl7X ^ ^ -XX- ^ Sr^gc-ri.SfST'- ^J'^fe 
Sri5iE=g-ru y;7ftCifclSt-SJt©*Si:. KJtSfOfg 

iST'a.y^coia^asa-ri.ya y^'^ffaj^iai:, 



mm\ii^^ixt:.mm¥Wim.<r)m^<<zm-h's.^\^zmri 
\<^xm5m^Mt:mkthmk^^t^mt. mm 

^ixfz^^Ml,zi. 0 2fiB<lf-^€r^«B^r-:? 
tc^-r -g. <! i: Sr#Si[ i: -r -S. . 

[00281 mm.2{,ztmfmmm^m.x'\t. 

muz^h mmmmmm\,zi5 \ ^x mm-^^^mi , 
MieT-u >y 9m^w^crm'&(^m^f.zm-th&-^\-^-h- 

h . 1mm-¥m&<nWk-^\,zm,'th S-^v ^5: ^ti^ixwai 
mlE«lli#S(i, Mie»tli$iX!t'?-ixm<OMfBE|i 

[0029] if«^3 (2ieiftioa«»«^s-C'{i:, is« 
« 1 *!^c«l«*«2tcf^?,B<iJ^^Mlci3V^TB5fE^8 
BiJ^S«. Huie7'n-y^'atHulEEn^SKi:<7)SttW^ 

[00301 111^4 iztmcmmm^mx'ii, mm 

m 1 . m^m 2 ^ tztm^m 3 izi^^mimmmm^zii 

v^TMiES-^a}¥St4. fiiEXni-y:7|gti5J:tPB5IEEn 
^jftSSr-eiim^ ri^>( M^X-mmLfz^ y>^-i/ •/ 
rMiSc^riaiS^^ ^ >-y^'-^^ -y rrasiiE'lS^SS-iii.fv: 

[00311 wm5^ztmcrmim^m.x{±. mm 
m4 iz^^mmmmmm:izt5\,^xmsm^iii^mi. 
mi^ yf<-'y'v -rwmm^w^zim^fttz^ yj<- 

-J rwsfct^ao'v^-c . BffiEXo -y ^mim^m:%^ 

[00321 mm.(>^zim.<mm^^m.x'\±. mm 
T^3{,z\^hmmi^w.zii\^xm^-^M^^mi.. 

^mzy r'j'S i5m<r>mx^m^ixtzm\(>z 

X . MiEeil^mK<0«li#iS«5:*«>S ^ b Sr^st-r 

[00331 mcmnztm<mim^m.T{i.. mm 
■m 6 i,z^^ m%m^w.^z^^^xmm^n\i^^mi. 

H«!Eya y :?Sci03S-^Si: MEEP^rftgco^ vA-v- y 
TMfii: cofi/jNffl)1im^3t{4SSMS:t: J: 0 mlEttliM 

[00341 fff^«8 ^ztmcnim\m^nx'[±. m;m 
T^ii,z^tmm^^mzi5\>^xmma!k^mi. 
mi,ziin^-mdmkm^i:m:m.mn, ^^hmmnhh 

[00351 mmM9{ztm<7^mim^^mx'ii. mm 
j@ s izm& mmBmMmzis mmn^mt . mi a 
^i&^tifzmskcom'C^irmihhz t j: offiriEei^^^iJs 
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[0036] m-$m 1 0 (,zmM(omwim^ijmi>i. mm 
tiyx3y^mz^^i-m.ttiii&commm.^mti!,L. 

m&<Dm^iz^'t^m^\'^^miiiL. imtn^rifzmid. 
€P^m&mt^izmi-hm-^^^izm-:s\,^xmssm^mm 
^mmt. mtm^tifz'^Tmmizx'o 2imm^-:$' 

[00 37] 

<ommmmi,z-:>^^zm,mt^ . *iiSfe?g«t3fc{t-g.M® 
©^M-r-ti . 1 mm-^fz o 1 6 mmmiz^^^^nx i ^ 

[0038] cm 1 <7)mmmm'\ la n±^ i (^mmmm 
izaifmmm'^mscomm.^^'ryn -y^^mx-^h. 

0. y:?'-7x-XI5]8§2 0 1. CPU 2 1 

2, ROM213, RAM214. 7^yhROM20 
5, iifi;^^:';4 0 1—4 04, F I FO;^tU 5 0 1 
— 5 0 4, £^7M^i^'X:5'6 0 1~6 0 4, U—^fUWi 
iniS§7, jtMi-'y ;'<^:';3>^^-5 3 0 1, 

7ic¥ra«8«!ai^ 1 0 , b'-A^ai^ 9 ^ ^ , 

[0039] 02{i:B®ffM«!lS¥)iiS:*-r7a-^-v 

>!:c05iia7'"a^'^A{i:ROM2 1 3tClS»S 
^ilTfcO, CPU2 1 2t;J:-7T^fi$iX'l>. 
[0040]CPU2 1 2J±, y^'-^x-X 

(Host i/F) ^HI^^S2 0l^::/^LT7^x^rJ>'tf 

•i--xh-{yffyx.—x^^2 0 ii,zWB.^ixX\<-^hf<.-v 
7r 2 0 0tctei*-f'S. (;^T-'yrs 10 1). Z.<7y^k. 
C PU 2 1 2(ilGjMT-^'^yN'«y 7 r 2 0 O^^-oSS^m 
-r (;^-r /7°s 10 2), 

[0 04 1] dcoiii^, Hfifejg^coJta^coi^-iryi^A' 

[00421 ^^^-'9t^:SC¥a-¥X'ib^iy 
S*^$:WSi|t (Xf- yTS 10 3), HT'/fV^ 

s 1 0 4 ) . y^T^^x-hhrn-^. 9m^mT 
$>s*>5*>Sr*!isi|-ra (xx vrs 1 0 5) . :S:^-b y 



-yrsi0 6) . ^LT, -eoftecO^COS^rl^T-r^. i: , 

116), :^r««atTt^'5:V^«-^, Xr-jVS 1 0 2 

ht. XT-yTSl 0 ltCi3tt'&5n;^h3yfA-:^'l 

[0 04 3] *;Xbayt'j. — l*^/b(0^— i^y^- 
'^-y hffitR^^&SfiL/iCPU2 1 2«, 1^*i:(S|« 
t3ffiifll;^^:U4 0 1—4 0 4(7)^ ^:y^P^i;iejiW^cO 
Eri^n>'-i/-3 yi:<Offl^iSSS:ff -3 ( S 1 0 2^S 1 

0 3^S 1 0 4^S 1 0 5^S 1 0 6 ) « SUS^^: f 4 

0 1 ~4 0 4 {± 1 6 ^mm.^mmth a f -y h w^iii 

y T-j> 0 , y 4 0 1 {zmmm.'f~9(r)mT^ 
b'>y h ( t' y h 0 ) , Bii^^ 'J 4 0 2 i,zmmm.^- 

■9<r>\f: y V 1 , 'J 4 0 3 tcBtgiliKT-'— ;5'i7)b* 

>y h 2 , H«;< t U 4 0 4 (CBfi&iftKr-;?' Ob' >y h 3 

[0044] -:>-cfV^-C , Ep^i^ii^^Sr^T Lf^r^x h 
-r-^it*^, ©JWfe^i; LT^C*:-bv hS*?if^^$:%^f-r 

^. :S:^-fe >y hiltRi^^a, :fc*r7-Hfc:5:*^N°^'-y 

■i >i:mm-t^mi^^b'co:x^-^i -y y-mmzm^s^^x . 

4=-b>y hmi4i:«0fflM$rSISt-S LUT (Look Up Tabl 

e) ^:mt^ZtlzJ:y). m^cry^m^&mLtiX'^-^: 

[004 5] *^-fe-y >m^^2:SftL/v:CPU2 1 

2 {±, y r S 1 0 5 T'Sl^-b >y hStR^^T^i I. 

-y h ^SD^C^rJ- K i: =r y >• R O M 2 0 5 tc^gM 
§^^■C^^-&S:^^^°:S'->'T-^i: 1 1 tc>ft^iS$-<i-S3t 
^^cO^^ryhfiJOSTT— 7"yH5^-ri. (X-r yrsi 
07) , -eLT, CPU2 1 2(i:7:ryhROM205 

S 1 08) « 

[0046) ia3{£S:#:>'N"^-yx-^'*««V Ml ^ 

y^X'f-f^ y^iix\^h'^ y h-? y-ry t y voyX^-^ 

[0047] Jt^-fe y htS$li(±>^^ < 3-:>(r)J^^:>i—Sf 
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-x^-f y^mz^ts) Tmi}^^^ti^. 3os{ir^ 
ytx-mmm «-:^y^ y^miz^t-t, ryy- 

[0048] CPU2 1 2{±. y hSttt^fct^-fe 

:^'5:^j^■rl.;^^rUISi*$•RAM2 1 4±(cmL 
T-y7-S109) , j<^Vmmi^'t^^y:<-^iRA 
M2 1 4:(r>U-JX9\,zmi-f^ {X^yrS 110), 
[0049] 'y hSJi^^-^ti lSO<r>:/ 

•77 -f v^-fe y :iC^f y^Jil 0 c p i (Characte 
r Per Inch) tCiSS, 3t^1f>fX{il 2*r>f ^h, it 

-b-y h«ttT\ 3 0 0dpi (Dot Per Inch) (^miSkl^ 

iX!t«-^. astlS^L^iafc. 35:^-fe -y h«lgcO-fe/l^ 
i|i{±. 30®*, •fe;U«{±4 81i*TS)l>. mAlt-^ii- 

mt^3 oB«, -b/i^i«*i4 8ii*-cfis$n.!tt-y b-? 

•yr^^ryhSr^-tH-C*)^. ClClT. CPU2 12** 
^C^-fe -y Mf#J: '9 2<a<7)5X:J'-<^->'"x-:J'2:fl5B)i 
■r-?./o:46t:;RAM2 1 4±{C«if*-r^^^ 'J^mfi, HI 

<7)i|i3 2m«. -f ^-i^'<7)i§$4 8B*f:ffl^-t-& . 

[0 0 50] 05{±RAM2 1 4 <7)^ ^: U -7 -y 7"S- 
mxhh. m(>iiRAM2lA±.<nyy.9^:X--J^- 

[0051] CPU21 2;60SW hTl^-b:X^mK R 
AIV12 1 4C!0r— 11*^8 t'-y hCO;^-^, RA1VI2 14 
±<;oeri^n^-i^3y<7)>'<9;'<-:J'i:L-CJi:, m=8, 
n = 4, k = 4 8*»^^5 1 9 2>'^'>^ hcO^tU^JIS- 

[0 0 52] JtfiL. m{iRAM2 1 4fiOT-:5't:" y h 

•7h^)9Xa)'jnWL^^--t. -f-LT. CPU2 12{i:RA 
M2 1 4±tcmffi$*i:t:S:^(7)7;^^'f;><->''x-^* 
«®li{'0>'N°7^-^'$:RAM2 1 4<7)W'i^'X^'tXhT 

[0 0 53] -:?-:^V^T, C P U 2 1 2{iRAM2 1 4± 
CO 7 X ^' ^ - j^r — rJ' W.'^<r> yuy-^ ^gijy n'^ ;>< - 
<?Dl6J£35!!aSrfir3 {Xy- yTS 111). STfiX-f y 
rsi 1 l(wfc{t■i.yo•y^:«•SlJ^^•5>-:J'^^a* 

[00 54] i-f . RAM2 1 A(r>y:t^i'>{ >t.-=Jy:- 



[Siya -y ^■^wm.iit -y ^^fi^^i: 

^ (X7^>yrS4 0 1 . S402) . ^S'J#<iii: LT 

(5, RAM2 l4«or^'-b;^S&^*<J:<^l><J:dtc, 4 

[oo55]-eLT, CPU21 2i,±^wm-mzm'^\-^ 

X^S^l-^Oy^^^ir^ibh, ±^E*-|6l07'D-y:J'Sfe 

i^^pmiiLdx-fmL. ^cr,m%f^x'$>^mtbx^ 

li)^tli> (:Xr-yy°S403) . 
[00 56] irj^aEtr[nl<JOrn>y^' Sit Nh 

S404) . 

[00 5 7] HUJiBLfvrlSt^-fe-y MRtt(73b''y h-T yT^ 

ftht. S^hy o y i?#<i{±4 X 4 MS--? hO^'Xi: 
m^V. ±^E:fi-l6l<oyo-y:7jRNwfi8. ilJ^I^TlS] 
£7)ya>y^iCNh{il 2i:^e'&„ 
[0 0 58] --^Xh3>'b°i-:J' ItilSC^-tr y hS-giJO 

'^im^X LJt c p u 2 1 2(i, -^-tfOdSlfffii 0 R a 
M2 14<0a^r->'3 yi:Hfil^=e»J4 0 l~404i: 

[ 0 0 5 9 ] rf^x h 3 ye 1 i^Bu^mmm.^. -x 
fzm. m''th:Sc'¥<ri:SC¥^-Yimm-ht. CPU 

2 1 2{i^C^n-K$-E!;?^5it?, ^LX. m^&A.r.iX 

75j->-hROM205 tCifSft^^tlT v^SB^v h 'J 

co:3t^yt:J'-y7-'-:5'Sr#HlL, RAM2 14±{l2tt 

2) . ia8Ji:S:^3-Ht LT TAj i}^^M^itx\■^fz 
mx'hh. 

[0060] RAM2 14±t32<i«07X:$'-f;><--/x 
-:^'«r*^L7tCPU2 1 2{1, ^g-^Q y ^'{Citt&:5f 

yBfft (iei**ticii^iBi*-r-sfflS) <7)B3gissr«ia}-r 

h^m^no (Xr--yTS 1 1 3 ) « 
[006 1 ] msaXt/mi Oii^T-'yTS 1 1 3l,Zis 

tt* 31- ymmmnamm^m^^^i-y d-^a- - h -c^) 

■S. *9W^?rfi=3 (XT- yrS2 0 1~S2 0 

4) , WMIS^TU, T'n y^'rtcO^yliSiai^'t^V^ 

mj±Th hfny9'm:ij^y\-^h'fx3 9mSiV 

ht. ^^Sl^rfilcOJSi^jRLUllitSrS^-r^lgcKwi:, 7' 
o y |*ico^ Oil LUlStSr^-f r Sr y -b -y h L , 
T-n >y :?i*i<^:t>'B3gSc<0«!aiSt?:tg*«rt-§!rji^«02-p 
(?D)1IS[Ui^'X^'Y0, YlSrU-fey h-rs. 
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[0 0 6 2] ZZX\ 2r>cr)\^=J:;^'^^m\^hcr)\±^ C 
PU2 1 2if^U VT9-^Xi'ii\.^. vTU'v^^mm^ 
■¥AmmzmM^ixX\^h<r)X\ 1 UltTJT'^-bXtcJ; 0 

[0 0 63] IU*)iiS^^-*§TL7tCPU2 1 2{i, RA 
M2 1 4£0r-:?$:l^^^ai-r3ta6lcrFl^X#tftADC0 
iSS2r^T3 (Xr y:7°S20 5) . THU-J^ADcO^^ 
ti. i^ro /^'ScNw. yn-y:?i*iiia0igL3gia[K 

[0 0 64] AD=Nw-=-2X (Kr + dXKh) +K 
w ( 1 ) CPU2 1 2{iiS^§ii;^wTKl/^ 

t fcx- ^ C0±fi 4 t' y h CO^ VH^IR X 0 t Tfii 4 f 
y hc7);t>'W«iS:X 1 2r®JiJ-r-S (Xx>y7°S20 7, 
S2 0 8) , ^Lt, »aiL3t::t>'BilgmX0. X 1 Sr 

S209) . 

[0065] ±f5J?iaS-:^a "y^^WmHTh^ d 

^T^$:MO^EL.TUSA^S*-$:flS"iL (X7">yrS2 1 
0) , ^OiELTV^^V^il-^, 7n-y^l*lJ«0igL^St 
Kri-( y:^0;<yhL (Xx/TS2 11). Xx-y 

rs 2 0 5i,zm'>xT}^i-xAD(/)^^ij^(^nv^±im 
[0066] -It. ±si!im^ro -y if^mm&.Th^ 

0. Y l<7)ffii: t#v^<ivt h tcO::^/jNJtK^=?T3 (X 
-r'yTS2 1 2 ) „ ?|IS:i/i>'X^YO . Yl*^20tt 
L^\'mi^XtcomX'^6m-^. 7ny:?^«^i/X^'N 
BtfD(it=ji2S:Jl[l»t;tf^. SUf7'D y^'M«l^i^'X:J' 
NBfctSttt <.XT-yy'S2 13). JgmUi^'X^'Y 
0 . Y 1 C7)V ^-fiX** 1 o*5 1 § I ^fflJilicOffiTS) ■& 

f^, Ht^7'n>yi?MBiUi/'X^NB(CtSM-r.S. (Xx x 
7°S2 14) . ^'^{c;, mM.Ui^:^:S^yo. Yicov^-f 

[00 67] ±ie?iSL^xX^'Y0. Yl<35Jt!K{«aa2: 

yo y i?i!cN wi?)i|i(iS- 1 t":?"J ;^ ^ h t?tM(C51 LT 
l^SA'S^^SrW^I-r^ (XT--yrS2 15), i^^lf 



^Kwi:^ yi^>J:<yht (X.7^yrS2 1 6) , ± 
ajLi^c^tOil (S2 0 3-S2 15) SrMOjg-r. 
[0 0 6 8] -?-tT, ±^*|6li^»)3lL^^Kw*«± 
^^Itqyo y :5'^N wc7)i{i<iSr 1 r i^"; ^ >- h Lfcffl 
icat^.:^-^. ±^:^r|6l*?)7'D-y:7tCtJOT. JfyM 

[0069] SiM3E:^|Bl£7)yD y :^'1^Tii. Sft^lj 

7"yrS2 17), liJ^S^lPlSSOjlt^igcKh^^aiJ^ 

^{i^cnyn ■y^'fANhiiTi^'Jjfyh Lfcmizm L 

(Xf'yrS2 18) . JiKet/iitOS (S2 0 2~S2 

17) ^m*)M-r. 

[ 0 0 7 0 ] LT , um^-nmrnomL^WLK h 

^:&|6i6o:ro y rJ'itN h ^ i -f:^ u ^ >- h Ui^^iitcji 
ti^cJ^. iij^E^ri6i<ot--^-c<oro-y^'ti>v^t:. :^ 

^wmcosm, im. yr^ y-^co^^yh^mffL, 

RAM2 1 2±<7)^T<07X^-f i^'x— :5't-'5V^ 
*-r-i.««:7'n •y^'ScNB^»ttiLiti:*iJWrL"C«SS: 

iiTt. ep^msx-^'^ris^-r^xrvTs 1 1 4tfD 

[0071] EimnsT-'-^'oig^tci^L. ^murnm 

comim^mmx'ii. yT'j-fmmijm^^^tih. m 

l{iH!ffl^gP;^y>'N'-v- yTMSci: LTROM 2 1 Btcffi 
185 a-C V ^ S yo .y j^'X ^ N B <0p{ -y 

Tmm^^-ryyyx'h?>. 

[0 07 2] 7'ny:?'^«^>''X:?NB«0^ W<->--y 
7°M8S:f{±. 7'o.y i7:g^P-xX^'N BcOim^lpf Lt 3 

S)^. #7rx-<S-^tc]l-r'S.^-^>'^«0;{>>^>l^T-O 
[0073] 

S (Sma 1 1 ) : 7'a -y ^'|^«^i^'X:J'<50jl*Ji!'-^V> 
M (M i d d 1 e ) : yu-/-!'WM\^i^:^9ff)mfi^ 

x-h^ztirm-tyri^-im-^ 

L (Large) : zfu yi^^mi'i^^i'COMiP^^^Z 
HI 2«f*f^SP;>«>'>'>'-i' y7'Miitt tTROM2 1 3 

t-iE'tisttTv^&En^iajgco^ yvN'-i- >y 7«^iF-r 

^f^SKSt L. T 3 OCT) 7 r v'' >f iir V > & . 

^tl^tl^yr'J^y^JVi., M, DT^^ri^Vm 
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[00 743 

L ( L i g h t ) : W^mm-^m-^Z t 2:a-r:7 T 
^ PI 

M ( M i d d 1 e ) : EP^ilJK3!)««t«< <i>l,^-C*>I.C: i; $• 

D(Dark) iw^t^mmtt^m^^zb^m-yri^^m 
mnmifh yru^^ mhor k r 2 . r 3 tio^-coi 3 

tc^^SiXTtSO. ROM2 1 3t=IBti$iXTV^-S.. 
[0075] 

Rl : IF (X=S) then (Y=D) 
R2 : IF (X=M) then (Y=M) 
R3: IF (X=L) then (Y=L) 

yri^ ^mM{r>mmi (ri ) ^±yu-y9W^v'j:K9 
hmt, ^mm.^^<h\^<r>mm.h-th. m\3 (r 
[00 76] 01 3i,±y r mm<,zxK>f-\i^m.m.^m 

r S 1 1 4 7 T i^M Sti&tJ: "9 EP^iftSr-^' 

[0077] CPU21 2\.tytymm^ifL^\'-^m]ik±. 
m^^^L (^xvrS30 1 ) . ya-y^'l^mU'i^"^^ 

•tl) C^r-yrs 3 0 2), 

[00 78] fi?|;t(i\ yo y7J^W^£/X:?NB£7)ffl*i 
XIT, #7rS>">fm^cOiS-&JK<i)AiHl 3 (a) , 
(b) , {c) liZT^Vitmithtmtthb. yr=J 

-f^-^s/vcois-^igwMo. 5X'h^ mis 

(a) ) , 7ri^>f^-^M^<Oji-^Jgo»miO. 5T'^i 
D (013 (b) ) , 7ri^'-f*-^LA.oiij-^jK<u{4fli 
0 (01 3 (c) ) 

[0079] wmm><- y rMisccos^jg^^ai 

L/>:CPU2 1 2«4, ±^LtzyTi^4mmi<zm\^^^ 
«ScO«lf&€:fifd (X-f yrS3 04) . CICIT, EP^ 
igSSrill^t-|.^ai:Lr. ya-yi^^mu-i-'XrJ'Oji 

[0080] 7 r i^' ^ MBIJ 1 CBft ^ EP^j^O^I^-C' 

*-&fci?)M I N>1ISt$-firV\ 013 ( d ) cO^J^MiaaP 
(c^-rfS«^»$. 7r>'V«MiJ2twfcft«>En^ 



^rgJKMiO^ri^'-fm^fc^OiVII NjmSrmv 013 
( e ) (r>-^WMm^^z^-^m,%^\%h « $ (^t:, 7 r i^' 
>f ffigij 3 t::i5(t-?. ED*«Si7)}tl&SSm fc t T . 7 r >f 

^-Va-^tcOMI NvISC^^TPt. <10 (013 ( f ) 
03, S3 04 ) , 

[0081] ^X(r>yr'J^m\\>ziinh^'¥m.cri^ 

'^ifimrj-th c p u 2 1 m^muzn-thw^m 

mSi^mirtm.'tt (x-r-yrS3 0 5) , 0 
13(d), (e), (f ) oiiiiliejRS:JnS:ai»L, 

013 ( g ) (,z^^s^^m$^im^. 

[0 082 ] -tLX, (01 3 

(s> ) c7)fi/i:^$-tf-af L (X-r-yrS30 6) , ^iOff- 

LTia3S=S:EP^j«JS^f#^, 
[0083] Zcot^. *iK^ttS-#l:L^r+^^fi^ 
'(l^3&^1#'^ix^W«ffM^S-CS)ix{f . Xt" y r S 3 0 
3lc»^>/xS«jS^r6P^jiJS^-?-cOdliMfiiaii^i: LT 

0*'J|5B$:S(t-l.%& ( 1 6FgifflSt) . gjl'SrEP^illKfc 
^^tc:^L<^l.i:l4RS<^^rV^, -eciT, CPU2 12 

B{!^^mui^xi^(,zmm-r^ {x^yrs,3oi) . 

[0084] EP^jliS^>''X:J'tce|I^?g]Kr-^*iSS 
L;tCPU2 12J4, RAM2 1 2«0^X:J'>f ^^-v'-r 
-rJ-T-eX^y^^JiaSrffV^ Bfi^^: U 4 0 1 ~4 0 
4tcE|I^?8^7-'-:y$:|e'|it, #aiii«}SJKT-:J'*^ 
^■t-S (XT^yrSl 15). 

[0085] -et-C, CPU21 2{4^<>y7 r 2 0 0*^' 

mmt (Xr-yrs 1 1 6) , ^T^rMaL-CV^^irtm 
{f , v'N' y 7 T 2 0 0 J: ^W&T-i'^m?i-\i!,L, ±tm 

SiS-MOjg-r. ^3t, ''N' y7T2 0 O^fxy^'-r-f T'^ 

[0086] yX9^ yi—=J'r—9crt^^mtimi L 
!^c]l(^?e^^S(4. xyxV-f v^'-^x-X (0^ 
•T) 2::^M^T, xyi/^-nyha-^fcrieift^^frv^S 
MPU (07Fii"r) {clitlije^og3i*$r Jg7n-ri.ru>- 
h«-^2:ai:'j-ri.. xyj/ygpoHfS^gfiKSpfil^&^^o 

mM^hmmMwmmmtmm^ti. ^ u 4 0 

l~4 04<?5$iI»ffi^CPU2 1 2J;0;^^ Urjyhn 

-7301 ^gsftL. mMmm^-i:\&^^h. 

[0 087] 'J3>'hn-7 3 0 1{4. *T^<?5 
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lifii;< ^: y 4 0 1 --4 0 4 «7)-7|<T^SiaffiSi5-C07'- 
ri'^rF I FO^^KSO l--504(C(KillL, FIFO 
5 0 1~5 0 4Or— ^$:v'7M^£^X^'6 0 1 
--6 0 4 Tv<5 l^/l-z^ li T/L-^StIt 3 fzibff^T H U-^?. 

1-6 0 2oai^i-c'*)SB®}i«7-"-^'ti^— rst&ifi] 
[ 0 0 8 8 ] s 1 5 iii^-^mmm^cr)mm.^^-tyx:i 

0 1 ~6 0 4 j; Oa;:'3$il^a<lj«JSr-:? b 0~b 3 

{zx)]L, mm§im^-9i,zmrs\^ttm!msN r e f 

[00 89] ^^raiElfSTJi:, ^#«s^— 9-' 

80 l£03tai:']Sr^-:i'-t'i.:7^ h^r-Y :t-F80 2*^ 

^.c7)7Kai:'jmiriSr^m-r-?.3fe»«ii±iiiis&7 01^.^1^^ 

-;^ h' ( S/H ) Ullffi 7 0 2 . -^-vr i; V-i?'/;!^-/!^ 
h' 7 0 2 1 S2imffiMffli[llSS 7 0 8 coai:^«i± t ^ 
jS»?imS:^Td«»Ss7 0 3 t , mm^lO 3ff^\^Mz 

Acr>m^mzm^\^x^mwv-'>r8,o i<r>u~^mm 
mm.^%m^hmM.mm h7yi^x:j'705j;OAPc 

[0 0 90] c: CO J: etc. m\mw£mm.\±. 

Vt-'- ct 0 EP^SSt-'- ^^^m.V. ^M^iBSx 
-^'(cSr^UT I^-- 9'5SSS:iS2:fir 3 C i: J; 0 W^ai 

[ 0 0 9 1 ] jftj. }M]y-^mjs^m<r)mz. 1^— f3t 
[0092] Lm2<7)mmmm'] s^2(5oiisfe?^.®tcfcft 

-yzrs 1 1 4tfc{t56ni^j8SfJ®!aa**S^:-&/v:tt-C 

<om^wm^z-:>\^x\m-'(r>^^^mm Lxm^n-th , 
[oo93]iii6{im2 <7)mmm^zio<,-fh ep^jus 

|ij^jt!iji^jilj^-f:7D-^v-h-c$>i.. 01 7(i7 
[00941CPU21 jJ-vfflsgiajJp'U^ t^ffiJil 



x:$'NB(7imiizx>)y\=iy^^^mi^i^:^^(o?(y^<->' 

(XryrS302) . 

[0095] mtli. y B<r)mifi 
XlT\@17(a). (b), (c) tC^Lf^iiSri: 

5 (017 (a) ) , ^ri^'^^-^M^cOjS-^JKcoiHi 

0. 5 (01 7(b)), ^rv-'-fm-^L/vcT^g-^Mo) 
{ifflO (017 (c ) ) t^a. 

[0096] mnU^ >'^N'-i^ yri?fflacO)S-&]eS:»ai 
Lite P U 2 1 2 (i, frlE^ 1 cOHSfeJg® T 
iy^m\R\. R2, R3CL/v:**oT, Ep^illKcOit 
f&Sr^ra (X7^-y7-S303. S304) , ^Idf. EP 

mm.^m^-t^^^kbLx. -fu y^mw>i^^^<r> 

[0097] yr'J^mmi ( R 1 ) tCfctt'g.Ep^iSS 
JgDc07TX-fm-^fc<0IVl I N^UKSrffVK 017 

(d) co^mmmmz^-tm^i^^. s/c, ^ri-v 

ffiBlj2 (R2) fctJtt W^iiJKcOltlfeSSm t LT, 7 

COM I N?^»srfi=vK 017 ( e ) <r)-^mmm.mz9Rt 
m^^nh, $^>{c, yri^^mms (R3) tct>{ti. 

Ep^jftgc^tttilSmi: LT . yri^^m^L c7)jg-^jKw 
*iffl0T'ftl.3ti6, Ep^JgDO^rv'-^m-^fccTJM I 
N?m^Jg*i: LTfiO (017 (f ) ) ,10 

Ep^igjScof6flr(±, ^x<^yri^^m\im^-r&^X' 

mTM^tl^ (X7"yTS303. S304) , 
[0 0 9 8] ^TcT) 7 ri^'-^^rjt-tj ft SEp^iliScoJt 

f&^*?7 tfc?*, c p u 2 1 2ii^mmizs^'t^m^m 

co«m-&Sr*^Sf&JM««S:, •r'3:i5*>MAX (ft^ 

ffl) mn^ffo (xx yrs3o 5A) . 01 

017 ( g ) iz^^-rmi^^^^^^m^. 

[009 9] -euT, mm-^fmm mi 7 (g) ) co 

S'C^SrltSiL (xr y rs 3 0 6 ) , ^<OltS:Sgmi: L 
T«3g^rEp^j6iS5r«y>S. 

[0 100] L:t*^'->T, CPU2 1 2{i:»jiS:S:Ep^ig 
mcStifiv^Ep^iRgf-^SriS^L, Ep^ig^l/i/;^ 
:?icmsrt-rs {;^xyrS307) . 

[0101] [^3c7)ii]ifem5] m3(r>mmwmi,zt5» 

1. BfS»^^fflT«i. ffKmic7)||Sfej^®tJt^, >5.r 

•yrs 1 1 Aizin-f&m'^^mmmm.ijm^hfu^x' 
^(r)m(^mmim tx-hh. msim 1 cr>mmmmt 
(ommmmiz'y\,^xiim-(on^^(mLxmm-t?> . 
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c 0 1 0 2 ] mi 8i±m3cr>mi)mmizty^f^i\i^mm 

nm^mmm^-tya-^-s—hX'hh. 01 9(d7 

(0 1 031 CPU2 1 2(i. :^ymmm^\.%\^m:x 

^^^ajt. (XT^yTSBOl) . :^0>y^'^«Pi^' 
(Xx yrS30 2) . 

[0 1 04] :/O y^'^«l^>''X^'NB<Da*« 

Xlf\019(a). (b). (c ) t=S^Litffi$-t 

5 (019 (a) ) . vri^<fk^m^<rm^^oi\tm. 
0. 5 (019 (b) ) . 7r>'''f*-&LA.cOji-^ig<w 
{±fflO (01 9 ( c ) ) i:=Sr-i.. 

[0105] m^taj^ v)^~iy'yrfm.<ni&^m:%^ 
L/ic p u 2 1 2 {4, friEie 1 commmmt n-co 7 r 

i^'-fSIiIRl, R2. R3t;t7t*«-^T, EP^jUS^Oit 
ift$r^T^ (XxyrS303. S304) . ZZX\ EP 

hmmmm.. -rt^b-^Mi Nfaacsrsu^s. 

[0 1 06] ^rv'-f^iijl (Rl ) ictJttSEp^iSK 

i7)iti^^« t L T , 7 r v-M S iOM-^JS w i: EP^ji 
fS.D(r)yr'J^m-^tC0M I NrH^^^TV^ 01 9 

(d) <7)^?g^Mg|5t^n-rig*£f#-g.. 7rx^ 
fflHiJ2 (R2) l:*5{t&Ep^ilUS«0jtifSrM»fctT, 7 
T i^' -f m-^Mcom^^co b Ep^jiSM(0 7 r x -f ft-g-t 
COM I NiHmSrfi^V^, 019 ( e ) CO^^ffUgPtC^-f 
ifg^^WS. 5^>C, 7r>^'.f«fliJ3 (R3) tCfcftS 

*^'ilOT'$).|.fca«^, Ep^iiSDtfO^ri^Mm-^tiOM I 
NiH^Sr^mi: t-CfflO (019 (f ) ) ico 

m'Om^tl^ (X-f ■y7°S3 0 3, S304) , 
10 10 7] ^•C<7)7 r i^'-f SIiJtciJft&Ep^jliScOJi 
aSjSr*ITt^^f*. CPU 2 1 2{4#«IiJti«-S6P^jg 

ff3 (;^x>yrS3 0 5B) . 04 0, 019 (d) , 

(e) , (f ) iOlit^fe«t^MIN?1IStL. 019 

( s ) ^zijk-nm-km.mm?:n&. 

[01 081 -eLT, fSm^jS^S (019 (g) ) <7) 
ffi'C^Srff^L (X7^yrS3 06) . ^ff)%fnmSSkbL 
Tfe3®^Ep#:j|iSSr^J^§ , 

[0 109] L^^*<-?T, CPU2 1 2J4*Ba^Ep^iS 
^'(cISSS^S (;^-r yrS3 07) , 



[0 1101 im4<7^mmmmi m4(7)mmmm^zt3{f 

yys 1 1 4tc*J{tl.Ep^iSUS¥'MMilt:tiV^TEp^ill 

mmmz'o\,^xiimim i <r>mmmmb mtxh^. l 
[0 1 1 1 1 m2o\imA<rimmmmi,zii\irhyr=j ^ 

XSyh. 

[01121 CPU21 2(i::t>'MfgS**L# V^tiJ^Lh 

X^h^U y ^tfOSt^^-TT'D y N B ^ 

M^vasL (Xf-y7°S30 1 ) , f-a-j^Wmv-yy^^ 

-i^ •/ 7-Mfici:i3(tS #7 T -f m-^coM-^lgwS-mai 
■r-S (X-r y7°S30 2) „ 

[0 1131 mL\l. 7'n.y^«mwyX:J'NB<7)ffl*i 
X 1 «-7 T m-&<5D3i-^Jgcj*«02 0(a), 

(b). (c) \,z5^\^tzm.^b^b^'&-thb. yri^ 

<m^^^<rm^m.oi\m.Q . sxho (020 

(a) ) , yri^^m-^M^cnm^^Mtmo. 5X'h 

•9 (020 (b) ) . yri^^m^i^^t^m^mcoiim 

O (020 (c ) ) b^h. 

[0114] HUffgP^ y^N'-v'-y 7^is<^3i-a-K2'mai 

L7^cCPU2 1 2 {4, ±^L/i7ri^''faMlJfcfi!V^EP^ 
fllJfficOttliS-tfp (XT- yrS3 04 ) . ZZX\ Ep^ 

-^JSfio b EP^JgScT) 7 r t co^SIK^ffl V ^ 

[0115] yri^^mnniza tt-s. Ep^?§^<5Dtif&-c 

{4, 7Ti^'-fm-^SC7)3S-&)S«i:EP^J«jeDtf07T>'V 

m-^t^oftff^im^^fv^. 020 ( d ) coE.mmmm 

i,Zw(i-U^^%h , tfz. 7ri''^Miy2tci3(tl.En^ 

jiiScoifti^^mh LT . yr'J^ m-^Mcom^^Mb ep 
^igjgMco 7 r >( i: (T^ms-mn^n^ ■> , 0 2 0 

(e) cOHftff^^^ggCl^-r^SSSf*-!.. $^>{C, 7t 

i-' ^ Mil] 3 fcijtta Ep^jajg^fii&ismt lt , 7 r i^' 

ri/^m^i:^Olgfl[^^i|©:^^T^t. ISO (02 0 (f ) 
#,^.) .ItfOi^lC. Ep^?aJScoJft|^{i:^-cc7)7 

TV'fffiIiJSrllfi=i-|.4T'^03l§ill. (X7^-y7-S3 
03, S3 04 ) , 

[01161 ±Xcr>yri>-im^Mzi5\,^hefi^m^cr>m. 

mif^mT-f hb. c p u 2 1 2 <4#«aijtcM-r s ep^« 

i!i\mm.cr>mmm^^^'^-f^f::ii^cry^m\bLX. * 
mk^W:<r,tmmS.i'ilo (>5.7^>yrS30 5) . 04 
0, 020(d), (e), ( f ) cOjtf&^m^SDSiS 

stL, 02 0 (g) ^=^t1ti&•&BalS«^r^#l,. 

[0 117] C:<7)i8fi,^^:R (020 
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